A neutralization scFv antibody against IL-1β isolated from a NIPA-based bacterial display library.
RA is one of autoimmune diseases, has drawn great attention of the world. Currently, the anti- IL-1β monoclonal antibody Canakinumab (ACZ885) for treatment of RA has entered into clinical trials. However, Full length antibody has large molecular weight, and is difficult to penetrate the tissue or the nidus. In contrast, scFv has low molecular weight and strong penetration ability, and is favorable to increase the drug concentration in the indus, hence improving the efficacy of the drug. The aim of this study is to obtain a neutralizing scFv antibody from a combinatorial scFv library against hIL-1β by the modified NLPA-based bacterial display system, for further development of the small molecule antibody drug for treatment of RA. The modified NIPA-based bacterial display system was used to construct the combinatorial scFv library derived from the spleen cDNA of immunized mice with hIL-1β. FACS was used to screen hIL- 1β-binding clones with FITC-labeled hIL-1β protein. Three clones were randomly selected from the third round of screening, and their nucleotide sequences were aligned with mouse immunoglobulin genes. The single chain antibody genes of the hIL-1β-binding clones were subcloned into the prokaryotic expression vector pET-27b for expression. The molecular mass of the purified anti-hIL-1β single chain antibody was about 28ku. The hIL-1β-binding ability of antibody were examined by ELISA and Western blot assays. Ability of the scFv antibody to neutralize hIL-1β was evaluated by the MTT test. In this study, it is the first time to use the NIPA-based bacteria display system to construct and screen the combinatorial scFv library. Three scFvs against hIL-1β were obtained from the scFv library of the immunized mice. Prokaryotically expressed and purified scFvs demonstrate binding ability with hIL-1β. Among the three clones. The MTT test suggests that scFv-20 is a neutralization antibody against hIL-1β. The study provides a lead candidate for further development of small molecule therapeutic antibodies for treatment of RA.